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1
POWER GENERATOR HAVING A POWER
SELECTOR AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0022336, filed on
Mar. 5, 2012, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

Various flat panel displays having a reduced weight and
volume, in which a large weight and volume are disadvan-
tages associated with cathode ray tube type displays, are been
developed. The various flat panel displays include, e.g., a
liquid crystal display, a field emission display, a plasma dis-
play panel, an organic light emitting display device, and the
like.

SUMMARY

Embodiments may be realized by providing a power gen-
erator including a booster boosting input voltage supplied
from a power supply unit to supply the boosted input voltage
to an output terminal, a selector selecting any one of the input
voltage and voltage at the output terminal to supply the
selected voltage as output voltage, a reference voltage gen-
erator generating reference voltage using the output voltage,
a comparator comparing feedback voltage supplied from the
booster and the reference voltage with each other, and a
controller controls the booster so that desired voltage is out-
put from the output terminal according to a comparison result
of the comparator.

The selector may select a higher voltage among the input
voltage and the voltage at the output terminal as the output
voltage. The power supply unit may be a battery. The booster
may include an inductor and a second switching device con-
nected in series with each other between the power supply
unit and the output terminal, a first switching device con-
nected between a first node, which is a common terminal
between the inductor and the second switching device, and a
third power supply, and a first resistor and a second resistor
connected in series with each other between the output ter-
minal and the third power supply.

Voltage applied to the second node, which is a common
terminal between the first resistor and the second resistor,
may beused as the feedback voltage. The switching controller
may control turn-on and turn-off of the first switching device
and the second switching device so that the desired voltage is
output from the output terminal. The power generator may
further include a required voltage generator connected
between the selector and the reference voltage generator and
generating required voltage to be supplied to a separate block
using the output voltage. The reference voltage generator may
generate the reference voltage using the required voltage.

Embodiments may also berealized by providing an organic
light emitting display device that includes pixels each posi-
tioned at intersection portions between scan lines and data
lines and controlling an amount of current flowing from a first
power supply to a second power supply via an organic light
emitting diode, a power supply unit supplying input voltage,
and a power generator boosting the input voltage to generate
first power. The power generator includes a booster boosting
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the input voltage to supply the boosted input voltage to an
output terminal, a selector selecting any one of the input
voltage and voltage at the output terminal to supply the
selected voltage as output voltage, a reference voltage gen-
erator generating reference voltage using the output voltage,
a comparator comparing feedback voltage supplied from the
booster and the reference voltage with each other, and a
controller controls the booster so that desired voltage is out-
put from the output terminal according to a comparison result
of the comparator.

The voltage at the output terminal may be set to the first
power, and the selector may select higher voltage in the input
voltage and the voltage at the output terminal as the output
voltage. The organic light emitting display device may further
include: a scan driver supplying scan signals to the scan lines;
and a data driver supplying data signals to the data lines. The
data driver may supply the data signals corresponding to
black to the data lines during a period in which the voltage at
the output terminal is stabilized into the voltage of the first
power.

The booster may include: an inductor and a second switch-
ing device connected in series with each other between the
power supply unit and the output terminal; a first switching
device connected between a first node, which is a common
terminal between the inductor and the second switching
device, and a third power supply VSS; and a first resistor and
a second resistor connected in series with each other between
the output terminal and the third power supply. Voltage
applied to the second node, which is a common terminal
between the first resistor and the second resistor, may be used
as the feedback voltage. The switching controller may control
turn-on and turn-off of the first switching device and the
second switching device so that desired voltage is output from
the output terminal. The power generator may further include
a required voltage generator connected between the selector
and the reference voltage generator and generating required
voltage to be supplied to a separate block using the output
voltage. The reference voltage generator may generate the
reference voltage using the required voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

Features will become apparent to those of ordinary skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:

FIG. 1 is a view showing a voltage change of first power
corresponding to a change in input voltage.

FIG. 2 is a view showing an organic light emitting display
device according to an exemplary embodiment.

FIG. 3 is a view showing an example of a pixel shown in
FIG. 2.

FIG. 4 is a view showing an example of a power generator
shown in FIG. 2.

FIG. 5 is a waveform diagram showing an operating pro-
cess of the power generator.

FIG. 6 is a view showing a simulation result of a voltage
change of a first power corresponding to a change in input
voltage.

FIG. 7 is a view showing an organic light emitting display
device according to an exemplary embodiment.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
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herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.

The drawings and description are to be regarded as illus-
trative in nature and not restrictive. The dimensions of layers
and regions may be exaggerated for clarity of illustration. In
addition, when an element is referred to as being “on” another
element, it can be directly on the other element or be indi-
rectly on the other element with one or more intervening
elements interposed therebetween. Also, when an element is
referred to as being “connected to” another element, it can be
directly connected to the other element or be indirectly con-
nected to the other element with one or more intervening
elements interposed therebetween. Hereinafter, like refer-
ence numerals refer to like elements.

Hereinafter, exemplary embodiments will be described in
detail with reference to FIGS. 2 to 7.

FIG. 2 is a view showing an organic light emitting display
device including a power generator according to an exem-
plary embodiment.

Referring to FIG. 2, the organic light emitting display,
according to the exemplary embodiment includes: a pixel unit
20 including pixels 10 connected to scan lines (S1 to Sn) and
datalines (D1 to Dm), a scan driver 30 supplying scan signals
to the scan lines (S1 to Sn), a data driver 40 supplying data
signals to data lines (D1 to Dm), a power generator 60 gen-
erating first power ELVDD supplied to the pixels 10, a power
supply unit 70 supplying input voltage Vin to the power
generator 60, and a timing controller 50 controlling the scan
driver 30 and the data driver 40.

The scan driver 30 sequentially supplies the scan signals to
the scan lines (S1 to Sn). The pixels 10 are sequentially
selected in a line unit when the scan signals are sequentially
supplied to the scan lines (S1 to Sn).

The data driver 40 supplies the data signals to the data lines
(D1 to Dm) so as to be synchronized with the scan signals.
The data signals supplied to the data lines (D1 to Dm) are
supplied to the pixels 10 selected by the scan signals.

The pixels 10 are selected when the scan signals are sup-
plied, thereby being charged with voltage corresponding to
the data signals. Further, the pixels 10 generate light having a
predetermined luminance while controlling an amount of
current flowing from a supplied first power ELVDD to a
second power ELVSS, corresponding to the charged voltage.

The power supply unit 70 supplies the input voltage Vin to
the power generator 60. Here, the power supply unit 70 may
be a battery or a rectifier converting alternate current (AC)
power into DC power to output the converted DC power.
However, embodiments are not limited thereto, e.g., another
type of power source may be used for the power supply unit
70.

The power generator 60 is supplied with the input voltage
Vin and generates the firs power ELVDD using the supplied
input voltage Vin. Here, the power generator 60 generates
reference voltage (not shown) using the input voltage Vin or
the first power ELVDD voltage according to a predetermined
reference. A detailed description thereof will be provided
below.

Although FIG. 2 illustrates the first power ELVDD being
generated in the power generator 60, embodiments are not
limited thereto. For example, the power generator 60 may
additionally generate various powers that may be used for the
organic light emitting display, including the second power
ELVSS.
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FIG. 3 is a view showing an example of a pixel shown in
FIG. 2. In the FIG. 3, the pixel connected to an n-th scan line
(Sn) and an m-th data line (Dm) will be shown for conve-
nience of explanation.

Referring to FIG. 3, the pixel 10 according to the exem-
plary embodiment includes an organic light emitting diode
(OLED) and a pixel circuit 12 controlling an amount of cur-
rent supplied to the OLED.

An anode electrode of the OLED is connected to the pixel
circuit 12, and a cathode electrode thereofis connected to the
second power ELVSS. The OLED as described above may
generate light having a predetermined luminance, corre-
sponding to an amount of current supplied from the pixel
circuit 12.

The pixel circuit 12 is charged with voltage corresponding
to the data signal supplied from the data line (Dm) when the
scan signal is supplied to the scan line (Sn). Further, an
amount of current supplied to the organic light emitting
diode, corresponding to the charged voltage is controlled. To
this end, the pixel circuit 12 includes a first transistor T1, a
second transistor T2, and a storage capacitor Cst.

A gate electrode of the first transistor T1 is connected to the
scan line Sn, and a first electrode thereof is connected to the
data line Dm. In addition, a second electrode of the first
transistor T1 is connected to one side terminal of the storage
capacitor Cst. The first transistor T1 as described above is
turned on when the scan signal is supplied to the scan line Sn,
thereby supplying the data signal from the data line Dm to one
side terminal of the storage capacitor Cst. At this time, the
storage capacitor Cst is charged with the voltage correspond-
ing the data signal. The first electrode is set to any one of a
source electrode and a drain electrode, and the second elec-
trode is set to the other of the source electrode and the drain
electrode. For example, when the first electrode is set to the
source electrode, the second electrode is set to the drain
electrode.

A gate electrode of the second transistor T2 is connected to
one side terminal of the storage capacitor Cst, and a first
electrode thereof is connected to the other side terminal of the
storage capacitor Cst and the first power ELVDD. Further, a
second electrode of the second transistor T2 is connected to
the anode electrode of the organic light emitting diode. The
second transistor T2 as described above controls an amount of
current flowing from the supplied first power ELVDD to the a
supply of the second power ELVSS via the organic light
emitting diode, corresponding to the voltage stored at the
storage capacitor Cst. At this time, the organic light emitting
diode generates the light corresponding to an amount of cur-
rent supplied from the second transistor T2.

A structure of the pixel circuit 12 of FIG. 3 described above
is only an example. Therefore, embodiments are not limited
thereto, e.g., the pixel circuit 12 may have a circuit structure
capable of supplying the current to the organic light emitting
diode and may have any one of well-known various struc-
tures.

FIG. 2 isa view showing a power generator 60 according to
the exemplary embodiment. Referring to FIG. 4, the power
generator 60 according to the exemplary embodiment may
include a booster 61, a selector 62, a reference voltage gen-
erator 64, a switching controller 66, and a comparator 68.

The booster 61 boosts the input voltage Vin from the power
supply unit 70 according to a control of the switching con-
troller 66 to generate the first power ELVDD. To this end, the
booster 61 includes an inverter L1, a first switching device
M1, a second switching device M2, a first resistor R1, and a
second resistor R2.
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The inductor L1 is connected between the power supply
unit 70 and an output terminal 67. In the inductor [.1 as
described above, an amount of current is controlled corre-
sponding to a current pass controlled by the switching con-
troller 66.

The second switching device M2 is connected between the
inductor L1 and the output terminal 67. The second switching
device M2 as described above is turned on or turned off
according to a control of the switching controller 66.

The first switching device M1 is connected between a first
node N1, which is a common terminal between the inductor
L1 and the second switching device M2, and a third power
supply VSS. The first switching device M1 as described
above is turned on or turned off according to a control of the
switching controller 68. For example, the first switching
device M1 and the second switching device M2 may be alter-
natively turned on and turned off. Therefore, the first switch-
ing device M1 and the second switching device M2 may have
different conductive types. As an example, in the case in
which the first switching device M1 is formed of a PMOS
transistor, the second switching device M2 is formed of an
NMOS transistor.

The first resistor R1 and the second resistor R2 are con-
nected in series with each other between the output terminal
67 and the third power supply VSS. Feedback voltage (V1) is
applied to a second node N2, which is a common terminal
between the first resistor R1 and the second resistor R2 con-
nected in series with each other. The feedback voltage V{'is
applied to the comparator 68.

The third power VSS is set to voltage lower than the first
power ELVDD so that the current may flow in the first node
N1. In addition, a current measurer (not shown) may be
further included between the first switching device M1 and
the third power supply VSS. Although FIG. 4 shows only
minimum components of the booster 61 for convenience of
explanation, the booster 61 may be actually configured of a
circuit having known various shapes.

The switching controller 66 controls the turning on and the
turning off of the first and second switching devices M1 and
M2 according to a comparison result of the comparator 68
(that is, a control signal). For example, the switching control-
ler 66 may control a duty ratio between the first and second
switching devices M1 and M2 to generate the first power
ELVDD for a first power supply having a desired and/or
chosen voltage.

The selector 62 is supplied with the input voltage Vin from
the power supply unit 70 and the first power ELVDD from the
output voltage 67. The selector 62 supplied with the input
voltage Vin and the first power ELVDD compares the input
voltage and voltage of the first power ELVDD with each other
and supplies power (the input voltage Vin or the first power
ELVDD) having high voltage as output voltage Vp to the
reference voltage generator 64 according to a comparison
result.

In this case, the selector 62 supplies the input voltage Vin as
the output voltage Vp to the reference voltage generator 64
during an initial period (for example, at the instant when the
power is to the organic light emitting display) and supplies the
first power ELVDD as the output voltage Vp to the reference
voltage generator 64 for a period other than the initial period.

The reference voltage generator 64 generates reference
voltage Vref using the output voltage Vp and supplies the
generated reference voltage Vref to the comparator 68. The
reference voltage Vref may be set to a predetermined voltage
value.

In the case in which the reference voltage Vrefis generated
using the input voltage Vin in the reference voltage generator
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64, a range of the reference voltage Vref may be changed
corresponding to a change in the input voltage Vin. On the
other hand, the first power ELVDD may be maintained as a
stable voltage value by comparing the input voltage Vin with
the voltage generated in the booster 61 so as to be maintained
as a constant voltage value. Accordingly, in the case in which
the reference voltage Vref is generated using the first power
ELVDD, the reference voltage Vref may be maintained as the
constant voltage.

The comparator 68 compares the reference voltage Vref
and the feedback voltage Vf with each other and supplies a
control signal to the switching controller 66 according to a
comparison result. Since the reference voltage Vref is main-
tained as stable voltage, the comparator 68 may supply a
control signal, e.g., corresponding to an exact result, to the
switching controller 66 according to a change in the feedback
voltage V1. In this case, the switching controller 66 may
control the turning on and the turning off of the first and
second switching devices M1 and M2 so that stable voltage of
the first power ELVDD may be generated according to the
control signal.

FIG. 5 is a waveform diagram showing an operating pro-
cess of the power generator.

Referring to FIG. 5, when the power is supplied, voltage of
the first power ELVDD is set to the input voltage Vin of the
power supply unit 70. In addition, the input voltage Vin is
gradually increased to a preset voltage of the first voltage
ELVDD by the booster 61. Here, in the case in which voltage
at the output terminal 67 exceeds the input voltage Vin, the
reference voltage generator 64 generates the reference volt-
age Vref using the voltage at the output terminal 67.

In this case, the reference voltage Vref may be partially
changed corresponding to an increase in the voltage at the
output terminal 67. As an example, the reference voltage Vref
is not stabilized, but may be changed corresponding to the
increase in the voltage at the output terminal 67 during a
predetermined period (AT). Then, the voltage at the output
terminal 67, e.g., output voltage Vp, is stabilized into the
voltage of the first power ELVDD, such that the reference
voltage Vref may be stably maintained as a constant voltage.

When power is supplied to the organic light emitting dis-
play device, the data driver 40 supplies black data for at least
one frame period, such that the pixel unit 20 displays a black
image. The voltage at the output terminal 67 is stabilized into
the voltage of'the first power ELVDD during a frame period in
which the black data is supplied, thereby making it possible to
stably output a desired and/or chosen voltage of the first
power ELVDD without deterioration in display quality. After
the at least one frame period, e.g., a first and second frame
period, during which the data driver 40 supplies black data
valid data may be supplied to the pixel unit 20 to display a true
image.

FIG. 6 is a view showing a simulation result of a voltage
change of a first power corresponding to a change in input
voltage.

Referring to FIG. 6, although the input voltage Vin is
increased or decreased by a 500 mV unit, the voltage of the
first power ELVDD is stably maintained as a constant voltage.
In other words, since the reference voltage Vref is generated
using the voltage of the first power ELVDD regardless of the
input voltage Vin, stabilization of the voltage may be
improved.

FIG. 7 is a view showing a power generator 60' according
to another exemplary embodiment. The power generator 60'
is similar to the power generator 60 and differences therebe-
tween are mainly described.
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Referring to FIG. 7, the power generator 60' according to
the other exemplary embodiment further includes a required
voltage generator 69 installed between the selector 62 and a
reference voltage generator 64'.

The required voltage generator 69 may additionally gen-
erate a required voltage Vn using the output voltage Vp sup-
plied from the selector 62. The required voltage generator 69
may additionally generate the required voltage Vnthatis, e.g.,
required for driving the organic light emitting display device,
using the voltage of the first power ELVDD supplied as the
output voltage Vp. The generated required voltage Vn may be
supplied to the reference voltage generator 64' and a separate
block.

The required voltage Vn may be generated from the stable
first power ELVDD, such that it has high reliability. In addi-
tion, since the required voltage Vn is voltage generated from
the first power ELVDD and may have additional secured
stability, stability and reliability of the reference voltage Vref
generated in the reference voltage generator 64 may be addi-
tionally secured.

As set forth above, with the power generator and the
organic light emitting display device using the same accord-
ing to the exemplary embodiments, in the case in which the
voltage of the first power exceeds the input voltage of the
battery, the reference voltage is generated using the voltage of
the first power. Here, the first power is voltage having a
change lower than a change in the input voltage. Therefore,
the reference voltage generated by the first power is almost
maintained as a constant voltage. Accordingly, in the case in
which the booster is controlled using the reference voltage,
the voltage of the first power may be maintained as a constant
voltage regardless of a change in the input voltage.

By way of summation and review, among the various flat
panel displays, the organic light emitting display device
(which may display an image using an organic light emitting
diode generating light by recombination between an electron
and ahole) has advantages in that it has a rapid response speed
and is driven at low power. The organic light emitting display
device includes pixels positioned at intersections between
data lines and scan lines, a data driver supplying data signals
to data lines, and a scan driver supplying scan signals to scan
lines. The scan driver may sequentially supply the scan sig-
nals to the scan lines. The data driver may supply the data
signals by the data lines so as to be synchronized with the scan
signals.

The pixels are selected when the scan signals are supplied
to the scan lines, thereby receiving the data signals from the
data lines. In the pixel receiving the data signal, a storage
capacitor may be charged with voltage corresponding to a
difference between the data signal and first power. Then, the
pixel generates light having a predetermined luminance while
supplying current, which corresponds to the voltage charged
in the storage capacitor, from a first power supply to a second
power supply via an organic light emitting diode.

The first power supply, which is a power supply that sup-
plies current to the pixel simultaneously with determining the
voltage charged in the pixel, should maintain stable voltage
regardless of an external environment. As shown in FIG. 1 a
power generator 2 may generate a first power ELVDD using
input voltage Vin supplied from, e.g., a battery of a mobile
display apparatus. However, the input voltage Vin supplied
from the battery may be changed corresponding to an external
environment, e.g., at the time of a telephone call being
received on the mobile display apparatus, when a portable
terminal communicates with a base station, and the like. In
this case, voltage of the first power ELVDD may be changed
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corresponding to a change in the input power Vin, such that
noise such as flicker, or the like, may be generated.

In contrast, embodiments relate to a power generator
capable of generating stable voltage and an organic light
emitting display device using the same.

Exemplary embodiments have been disclosed herein, and
although specific terms are employed, they are used and are to
be interpreted in a generic and descriptive sense only and not
for purpose of limitation. Accordingly, it will be understood
by those of ordinary skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the present invention as set forth in the
following claims.

What is claimed is:

1. A power generator, comprising:

a booster that receives an input power supplied from a
power supply unit, generates a first power using the input
power, and supplies the first power to an output terminal;

a power selector that receives the input power and the first
power, and selects one of the input power and the first
power at the output terminal to supply selectively the
input power and the first power as a reference power;

a reference voltage generator that receives only one of the
input power and the first power as the reference power
from the power selector, and generates a reference volt-
age using the reference power;

a comparator that compares a feedback voltage supplied
from the booster and the reference voltage with each
other; and

a controller that controls the booster to output a chosen
voltage from the output terminal according to a compari-
son result of the comparator.

2. The power generator of claim 1, wherein the power
selector selects a power having a higher voltage among the
input power and the first power at the output terminal as the
reference power.

3. The power generator of claim 1, wherein the power
supply unit is a battery.

4. The power generator of claim 1, wherein the booster
includes:

an inductor and a second switching device connected in
series with each other between the power supply unit and
the output terminal,

a first switching device connected between a first node and
a third power, the first node being a common terminal
between the inductor and the second switching device,
and

afirstresistor and a second resistor connected in series with
each other between the output terminal and the third
power.

5. The power generator of claim 4, wherein:

a second node is a common terminal between the first
resistor and the second resistor, and

a voltage applied to the second node corresponds to the
feedback voltage.

6. The power generator of claim 4, further comprising a
switching controller that controls turned-on states and turned-
off states of the first and second switching devices such that
the first power is generated and output to the output terminal.

7. The power generator of claim 1, wherein:

the reference voltage generator includes a required voltage
generator and a reference voltage generator core, and

the required voltage generator is connected between the
power selector and the reference voltage generator core,
and generates a required voltage to be supplied to a
separate block using the reference power.
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8. The power generator of claim 7, wherein the reference
voltage generator core generates the reference voltage using
the required voltage.

9. The power generator of claim 1, wherein:

when the booster does not boost the input power, a voltage

level of the first power is lower than or equal to that of the

input power, and the power selector outputs the input
power to the reference voltage generator, and

when the booster boosts the input power, the voltage level

of' the first power is higher than that of the input power,

and the power selector outputs the first power to the
reference voltage generator.

10. An organic light emitting display device, comprising:

pixels positioned at intersection portions between scan

lines and data lines, the pixels controlling an amount of
current flowing from a first power supply to a second
power supply via an organic light emitting diode;

a power supply unit that supplies an input power; and

apower generator that boosts the input power to generate a

first power, the power generator including:

abooster that receives the input power, generates the first
power using the input power, and supplies the first
power to an output terminal;

a power selector that receives the input power and the
first power, and selects one of the input power and the
first power at the output terminal to supply selectively
the input power and the first power as a reference
power;

a reference voltage generator that receives only one of
the input power and the first power as the reference
power from the power the power selector, and gener-
ates a reference voltage using the reference power;

a comparator that compares a feedback voltage supplied
from the booster and the reference voltage with each
other; and

a controller that controls the booster to output a chosen
voltage from the output terminal according to a com-
parison result of the comparator.

11. The organic light emitting display device of claim 10,
wherein the selector selects a power having a higher voltage
among the input power and the first power at the output
terminal as the reference power.
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12. The organic light emitting display device of claim 10,
further comprising:

a scan driver that supplies scan signals to the scan lines; and

a data driver that supplies data signals to the data lines.

13. The organic light emitting display device of claim 12,
wherein the data driver supplies to the data lines data signals
corresponding to black, during a period of the booster in
which the first power at the output terminal is increased and
settled at a target voltage level.

14. The organic light emitting display device of claim 10,
wherein the booster includes:

an inductor and a second switching device connected in

series with each other between the power supply unit and
the output terminal,

a first switching device connected between a first node and

a third power, the first node being a common terminal
between the inductor and the second switching device,
and

afirstresistor and a second resistor connected in series with

each other between the output terminal and the third
power.
15. The organic light emitting display device of claim 14,
wherein a second node is a common terminal between the first
resistor and the second resistor, and a voltage applied to the
second node corresponds to the feedback voltage.
16. The organic light emitting display device of the claim
14, further comprising a switching controller that controls
turned-on states and turned-off states of the first and second
switching devices such that first power is generated and out-
put to the output terminal.
17. The organic light emitting display device of claim 10,
wherein:
the reference voltage generator includes a required voltage
generator and a reference voltage generator core, and

the required voltage generator is connected between the
power selector and the reference voltage generator core,
and generates a required voltage to be supplied to a
separate block using the reference power.

18. The organic light emitting display device of claim 17,
wherein the reference voltage generator core generates the
reference voltage based on the required voltage.
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